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0 Automatic release device fdr seat belts in motor-vehicles or tiie liice. 



© The invention relates to an automatic release 
device for seat belts on motor-vehicles, or the liice. 
The device of the invention is designed to be dis- 
posed between the locidng buckle (1) of the seat belt 
and the retaining catch (2) provided with an unloc- 
king pushbutton (102) and secured to the frame of 
the vehicle. The device comprises retaining means 
(105) for the k)cking buckle (1) of the belt and. at the 



opposite side, a buckle (103) for engagement with 
the retaining catch (2). Moreover, it comprises me- 
chanical means (16) to cause the retaining catch (2) 
to open and release said device therefrom, said 
means being controlled for this purpose by timing 
means (8.9.R) activated by an impact and becoming 
operative after a pre-estabnshed time. 
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The invention relates to an automatic release 
device for seat belts on motor vehicles, or the like. 

An object of the invention is to provide a de- 
vice of the type specified alcove, which ensures an 
automatic release of seat belts after an Impact and. 
in case of a series of consecuth^e impacts, only 
after the last Impact of the series. 

A further object of the invention is to provide a 
device of said type which, while ensuring an ex- 
tremely reliable operation, is of comparatively sim- 
ple and inexpensive construction. 

The invention achieves this object with a de- 
vice of the type described in the preamble, which 
is anranged between the locking buckle of the seat 
belt and the retaining catch provided with an unkx> 
king pushbutton and secured to the frame of the 
vehicle, said device being provided with retaining 
means for the locking buckle of the k>elt and. at the 
opposite side, with a buckle for engagement with 
the retaining catch, and being provided with me- 
chanical means to cause said retaining catch to 
open and release the device therefrom, said means 
being controlled for this purpose by timing means 
activated by an impact, said timing means becom- 
ing operative after a pre-established period of time. 

According to a further improvement of the in- 
vention, said timing means is constructed so that, 
in case of a succession of impacts occunring at 
time Intervals after each other within the lapse of 
time which is pre-established for said timing means 
to become operative, each impact of said succes- 
sion of impacts causes a new countdown to start 
from the t)eginning of tiie pre-established period of 
time for said timing means to become operative. 

In a preferred embodiment, the timing means 
comprises a lever for loading a spring, said lever 
being displaced angularly by an impact from a 
stable rest position to a spring-loading position, 
while said lever is operatively connected to a unit 
which delays its return movement to its stable rest 
position, and Is provided with release means coop- 
erating with detent means of a pusher which Is 
retained by the latter means in a pre-load position 
of an actuating spring and which is designed to 
depress the ;4ssodated pushbutton in a direction to 
open or unlock the retaining catch when the load- 
ing lever has reached again its stable rest position 
upon its angular return displacement. 

The particular mechanical construction and the 
remarkably constructional simplicity of the device 
according to the Invention ensure an extremely 
reliable operation, with reduction of costs. More- 
over, the device according to the invention permits 
the safety belt to be effectively released automati- 
cally in any case when the passenger cannot effect 
this operation by himself. In case of a relatively 
rapid succession of impacts, the device according 
to the invention avoids an immediate release after 



the first impact, and keeps the passenger fastened 
during a pre-established period of time in view of a 
possible successive impact, and the belt is auto- 
matically released only if, after tiiis delay period, 
5 no further impact has occunred. This ensures the 
utmost safety for a passenger, for example, in case 
of consecutive bumpings or rolling over of a ve- 
hicle, where a rapid succession of impacts occurs. 
The invention also provides additional char- 
to acteristics which furtiier improve said device and 
which fonm the subject matter of the sub-claims. 

The particular characteristics of \he invention 
and the advantages resulting tiierefrom will appear 
with more details from the description of a pre- 
15 fenred embodiment, shown as a non-limiting exam- 
ple in the accompanying drawings, wherein: 

Rgure 1 is a top plan view of the device accord- 
ing to the invention; 

Rgure 2 is a longitudinal sectional view on the 
20 tine IHI of Rgure 1; 

Rgure 3 is a cross sectional view of the device 
of Rgures 1 and 2; 

Rgure 4 is a top plan and partly sectional view 
of tile pusher of the device according to the 
25 Rgures 1 and 2; 

Rgure 5 is a view similar to Rgure 1 of the 
device in Its loaded position after an impact. 
According to the Rgures, the device of tiie 
invention is designed to be arranged between tiie 
30 k)cking buckle 1 of a seat belt and the retaining 
catch 2 for said locking buckle 1, which is secured 
to the vehicle frame. 

The device comprises a box 4 divided into two 
semi-shells substantially along a plane which is 
3S defined by the locking buckle 1 of the belt. At one 
side, it is provided with a slit for introducing tiie 
tocking buckle 1 of tiie belt thereinto, while protrud- 
ing from the opposite side of tiie box 4 is a means 
for interiocking said device to the retaining catch 2. 
40 and the head surface of a pusher. 

As described below with more detail, tiie push- 
er 16 is constructed so that, after an impact, said 
pusher 16 snaps against the opening pushbutton 
102 of the retaining catch 2. thus causing the 
45 release of said device, which is engaged as a 
terminal with the k>cking buckle 1 of the belt. 

One of said semi-shells of the box 4 accom- 
modates a first stationary plate 3 and a second 
plate 5. said plates being superimposed on each 
so other. 

The first stationary plate 3 comprises, on the 
side facing the retaining catch 2, an extension 103 
designed to interlock with said catch and having a 
configuration which is substantially identical to that 
55 of tiie k)cking buckle 1 of the belt The opposite 
side of ttie stationary plate 3 is formed with a 
recess 303 having a configuration which is com- 
plementary to the locking buckle 1 of the belt. The 
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second plate 5 is supported on the first plate 1 so 
as to t)e slidable in both senses, in a direction for 
the device to become engaged with the retaining 
catch 2. said plate being guided by bolts 305 
protruding through elongated guide slots 7 fbnned 
in the first stationary plate 3 and orientated in a 
direction for mutual sliding movement of both 
plates. At the region associated with the recess 303 
in the first stationary plate 3. the second slidable 
plate 5 comprises a detent dog 105 preferably 
integral therewith and consituting a part of a 
mechanism for retaining the loclcing buckle 1 of the 
belt in the device. Said two plates 3 and 5 are held 
resiliently in a pre-established stable rest position 
by two springs 6 which are engaged within slote 
203, 205 in the two plates 3 and 5. The slots 203. 
205 in the two plates 3 and 5 coincide when in the 
stable rest position and are provided in the regions 
at both sides of the recess 303 in the first station- 
ary plate 3. 

On the first stationary plate 3, on the side away 
from the sliding plate 5, there is pivotably tul- 
crumed parallelly to said plate 3 a lever 8 for 
loading a spring 9. The spring 9 is interposed 
between the loading lever 8 and the plate 3 so as 
to be loaded by an angular displacement of the 
lever 8 in a direction away from the retaining catch 
2, from a stable rest position of the loading lever 8 
to an unstable position thereof when the spring 9 is 
loaded (Figures 1, 5). The side of the loading lever 
8 that faces the retaining catch 2 co-operates with 
a pushing pin constituted by one of the guide pins 
305 of the slidable plate 5 whereby, upon the 
mutual sliding movement of the plate 5 with re- 
spect to the stationary plate 3 in a direction away 
from the retaining catch 2. the lever 8 is displaced 
from its stable rest position (Rgure 1) to its unsta- 
ble position where it has loaded the spring 9 
(Rgure 5). 

The free end portion of the loading lever 8 is of 
toothed configuration and It meshes with a pinion 
13 which forms a part of the time-delaying means 
indicated generally at R (see particularly Figure 3). 
Thanks to the time-delaying means R, when tiie 
two plates 3 and 5 have moved back to 'iieir stable 
rest position, thus permitting tiie retum movement 
of the lever 8, this return movement of the lever 8 
from its unstable position where it has charged the 
spring 9 (Rgure 5) to its stable rest position (Rgure 
1) is slowed down by a pre-established extent. 
Unlike the plates 3 and 5. therefore, tiie lever 8 
does not snaps back immediately to its stable rest 
position, but rather it is obliged to reach it always 
through the same pre-established period of time. 

As It can be seen particularly in Rgure 3, in 
this exemplary embodiment, the delaying mecha- 
nism is of the mechanical type and it consists of a 
brake 10, for example, a brake of the magnetic 



type. A pinion 110 of the magnetic brake 10 
meshes with a first toothed wheel 11 which, in turn, 
meshes with a second toothed wheel 12. The 
toothed wheel 12 is operatively connected to a 

5 pinion 13 which is in mesh with the free end of the 
lever 8 by means of a unidirectional coupling 
means permitting tiie operative connection of the 
lever 8 with the brake 10 only during its retum 
movement from the unstable spring-loaded position 

10 to the stable rest position. Specifically, the pinion 
13 and the toothed wheel 12 are co-axial with each 
otiier. On its side facing the tootiied wheel 12. the 
pinion 13 canries a disc 113. while ttie associated 
side of the toothed wheel 12 is formed with an 

IS internally toothed crown 112 (Rgure 1). On the disc 
113 of the pinion 13 there is mounted a small 
coupling spring 213 which co-operates witii the 
ratchet teeth of said toothed crown 112 so that, in 
case of relative rotation of the pinion 13 witii re- 

20 spect to the toothed wheel 12 conresponding to the 
displacement of the lever 8 from its stable rest 
position to its spring-loaded position, said coupling 
spring 213 slides freely along the toothed crown 
112 whereas, in case of opposite relative rotation of 

25 the pinion 13 with respect to tiie tootiied wheel 12, 
said coupling spring becomes engaged against one 
of the teeth of the crown 112. thus coupling oper- 
atively said two elements and, therefore, the lever 
8witti tiie brake 10. 

30 The lever 8 carries a means for releasing the 
pusher 16. said means comprising a release lever 
15 which is fulcrumed on said lever 8 and is of T- 
shape. It can oscillate about an axis which is nor- 
mal to the lever 8, between two relative end posi- 

X tions with respect to the lever 8. In the rest position 
of the lever 8, the T-shaped release lever 15 is 
angulariy disposed with the stem of the "T" di- 
rected towards the fulcrum of the lever 8 and in the 
spring-loaded position it moves to a position or- 

40 thogonai to the lever 8 (Rgures 1 and 5). The 
oscillation of the release lever 15 t)etween its two 
relative positions with respect to the lever 8 is 
controlled by two akHJtment projections 115 and 
215 arranged, respectively, at the ends of the 

45 transverse arms of the "T". One of the abutment 
projections (115) is arranged at the end of tiie 
transverse arm of the T that is associated with the 
free end of the lever 8 and it co-operates with a 
small abutment rib 17 which is secured to the first 

50 stationary plate 3. thus causing the stem of the T 
to be re-aligned orthogonally to the lever 8 upon 
the displacement of the lever 8 to the position 
where It has loaded tiie spring 9. Said abutment 
projection 115 extends to the region including ttie 

55 small rib 17 through an arcuated slot 108 in the 
lever a The other abutment projection 215 is pro- 
vided at the opposite end of the transverse arms of 
the T and it extends towards tiie pusher 16 which 
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is provided with a projection 18 consisting, prefer- 
ably, of a resilient tab. During the final portion of 
the stroke of said pusher 16. its projection 18 co- 
operates with the projection 215. thus displacing 
the release lever 15 to the angular position with the 
stem of the T directed towards the fulcrum of the 
lever 8 (Rgure 5). 

The free end of the stem of the release lever 

15 is provided with a release tooth 315 extending 
towards the pusher 16 and intended to co-operate 
with the end of an angular pawl 19. particularly 
when during its return movement the loading lever 
8 has anived dgmn in proximity of its stable rest 
position. 

The angular pawl 19 is accommodated in a slot 
220 of a support plate 20 which is accommodated 
in the semi-shell of the box 4. which is opposite to 
that accommodating tiie plates 3 and 5. The pawl 

19 is fulcrumed at its angle region so as to be 
pivotable about a horizontal axis transverse to tiie 
direction of movement of the plate 5 on a lug 120 
integral with the plate 20. The angular pawl 19 
comprises an end portion provided with a detent 
dog 119 which is urged constantly against the wall 
of the pusher 16 by a spring 21 arranged between 
tiie pawl section that is associated with tiie release 
tootii 315 of the release lever 15 and said support 
plate 20. In tiie retracted position of the pusher 16. 
the detent dog 119 of the angular pawl 19 is 
engaged in a corresponding slot 116 of the pusher 

16 and retains tiie pusher in said position. During 
the retum movement of the loading lever 8. the 
angular pawl may t>e displaced against the action 
of the spring 21 by the release tooth 315 of the 
release lever 15, thus disengaging from the asso- 
dated* slot 116 In the pusher 16 and releasing said 
pusher. 

As appearing particularly from Rgure 4. the 
pusher 16 is mounted slidably on the support plate 

20 thanks to a pair of side ribs 216, each of which 
is engaged In a pair of channel-shaped guide pro- 
trusions 320 on tfie plate 20. The pusher 16 is 
substantially in line witii the opening pushbutton 
102 of the retaining catch 2 and is so sized as to 
co-operate only v^Hh the head surface of s3id push- 
button without contacting tiie remaining stationary 
portions of the retaining catch 2. The pusher 16 is 
actuated by a spring 22 which is loaded in the 
retracted position thereof. The spring 22 is fixed at 
one end to the plate 20 and at tiie other end to a 
protnision 316 of said pusher. 

The operation of the device according to tiiis 
exemplary embodiment is extremely simple. The 
device is initially in the condition shown substan- 
tially In the Rgures 1 and 2. wherein the two plates 
3 and 5 and the loading lever 8 are in their stable 
rest position, the stem of the T of the release lever 
15 is directed towards the futerum of the lever 8 



and the pusher 16 is held in its retracted position 
by the pawl 19. while ttie release tootii 315 is 
downstream of the associated end portion of the 
pawl 19. referred to the direction of movement of 

5 the pusher 16. 

Upon an impact, the seat belt is submitted to 
traction, thus causing tiie plate 5 to slide relatively 
to the stationary plate 3. Due to this, the loading 
lever is moved to a position whereby the spring 9 

10 is k)aded, while during said movement the asso- 
ciated release lever 15 is re-positioned ortiiogonally 
to said lever 8. This angular re-positioning of tiie 
release lever 15 causes the release tooth 315 to 
move nearer the associated end of the pawl 19 

IS (Rgure 5). Immediately after the impact, the plates 
3 and 5 move back to their stable rest position, 
while the return movement of the loading lever 8 to 
its stable rest position is braked by the time-delay- 
ing means R, i.e. by the brake 10. so that it 

20 requires a pre-established time to reach said stable 
rest position. During the return movement of the 
loading lever 8. due to ttie relative approaching 
movement between the release tooth 315 of the 
release lever 15 and the pawl 19 as a result of the 

25 oscillation of said lever to its position ortiiogonal to 
the lever 8. said release tooth 315 is moved to co- 
operate with the pawl 19 in the final stretch of the 
retum stroke of the k)ading lever 8 to its stable rest 
position. As a consequence, the detent dog 119 of 

30 the pawl 19 is disengaged from the associated sk>t 
116 in the pusher 16, thus causing the displace- 
ment of the pusher 16 against the pushbutton 102 
of the retaining catch 2 and, therefore, the release 
of the device and the seat belt. 

35 During tiie movement of the pusher 16 against 
the opening pushbutton 102 of the retaining catch 
2. the projection 18 of the pusher 16 will abut 
against the stop projection 215 of the release lever 
15 to move it back to its angular position directed 

40 towards the fulcrum of the lever 8 associated to tiie 
stable rest position of said loading lever 8. Ad- 
vantageously, this causes the release tooth 315 of 
the release lever 15 to move away from the asso- 
ciated end of the pawl 19 whereby when tiie push- 

45 er is moved again to its retracted position, the 
detent dog 119 of tiie pawl can become engaged 
In tiie slot 116. 

As described above, the fading lever 8 re- 
quires a pre-established period of time to move to 

50 the position wherein it activates the pusher 16, 
which Is provided In proximity of its stable rest 
position and wherein the release tooth 315 acts on 
the pawl 19 to unk3ck the pusher 16. During this 
period of time, the seat belt Is held firmly engaged 

55 in the retaining catch 2. In case of a successive 
impact, or of a series of successive impacts which 
are spaced from each ottier. respectively, by a 
time interval which is shorter than required to un- 



4 



7 



EP 0 450 441 A2 



8 



lock the pusher 16, the passenger will be held 
fastened by the safety belt, while each impact of 
said series causes a new displacement of the load- 
ing lever 8 to its spring-loading position. Therefore, 
each impact of said series causes a new count- 
down to start from the beginning of the interval 
required to release the belt, thus avoiding any 
danger for the passenger. 

The time interval between an impact and the 
release of the seat belt may be set of any duration 
upon the design step. In this circumstance, it is 
advantageous to regulate the brake 10 so as to 
obtain a delay time between 6 and 10 seconds. 

Therefore, the invention provides an automatic 
release devk» of the seat belt, which grants the 
passenger the utmost safety even in case of a 
plurality of successive impacts. The above Is ob- 
tained by means of a construction of mechanical 
type which, in addition to the economical advan- 
tages, is very sturdy, scarcely liable to damages 
and malfunctions and, therefore, extremely reliable 
and safe in operation. 

Claims 

1- An automatic release device for seat belts on 
motor vehicles, or the like, characterized in 
that it is disposed between the locking buckle 

(1) of the seat belt and the retaining catch (2) 
provided with an unlocking pushbutton (102) 
and secured to the frame of the vehicle, said 
device being provided with retaining means 
(105) for the locking buckle (1) of the belt and. 
at the opposite side, with a locking buckle 
(103) for engagement with the retaining catch 

(2) to open and release the device therefrom, 
said means being controlled for this purpose 
by timing means (d,9,R) which may be ac- 
tivated by an Impact, said timing means (8,9,R) 
t)ecomlng operative after a pre-established pe- 
riod of time. 

2. A device according to claim 1 , characterized in 
that said timing means (8.9,R) are so designed 
whereby, in case of a series of impacts occur- 
ring at time intervals from each other witiiln tine 
time which has been pre-established for the 
timing means (8,9.R) to become operative to 
activate the mechanical means (16) which 
causes the retaining catch (2) to open, each 
impact of said series of impacts causes a new 
countdown to start from the beginning to deter- 
mine the pre-established time for the timing 
means (8,9,R) to become operative. 

3. A device according to claims 1 or 2, character- 
ized in that said timing means comprises 
means (8,9,15) for activating said mechanical 



means which causes the retaining catch (2) to 
open and time-delaying means (R) to delay the 
operation of said activating means (8.9,15). 

5 4. A device according to claim 3, characterized in 
that the mechanical means (16) which causes 
the retaining catch (2) to open comprises a 
pusher (16) which is guided slidabiy within a 
box (4) of the device towards the unlocking 

10 pushbutton (102) of the retaining catch (2), 

from a retracted position wherein it is sut>- 
jected to the action of a loaded spring (22) to 
an extended position wherein it depresses the 
unlocking pushbutton (102) of the retaining 

IS catch (2), locking means (116.119) being pro- 
vided to retain said pusher (16) in its retracted 
position, said locking means being controlled 
to unlock said pusher (16) by fJhe activating 
means (8.9.15) therefor. 

20 

5. A device according to claims 3 and 4. char- 
acterized in that said activating means (8.9.1 5) 
and time-delaying means (R) are actuated by 
resilient means loaded as a result of an im- 
25 pact 

a A device according to claim 5, characterized in 
that for loading the resilient means actutating 
tiie means which activates the pusher (16) and 

30 time-delaying means (R) use is made of the 
tractive force exerted by tiie belt as a con- 
sequence of an impact the device comprising 
a first plate (3) locked to tiie retaining catch (2) 
by means of an extension (103) thereof acting 

35 as an interlocking buckle, and a second plate 
(5) slidabiy guided on the first plate (3) and 
dynamically connected to the locking buckle 
(1) of tiie belt, resilient means (6) being pro- 
vided bet¥^n the two plates for restoring their 

40 relative stable rest position. 

7, A device according to one or more of the 
preceding claims 3 to 6, characterized In that 
tiie means for activating the pusher (16) con- 

^ii sists of a lever (8) for loading a spring (9), 
which is tuk^med on the first plate (3) and 
co-operates with tiie second plate (5) by 
means of a dragging pin (305) secured to said 
plate (5) whereby, upon tiie sliding movement 

50 of said plate (5) with respect to the first plate 
(1), said loading lever (8) is moved from a 
stable rest position to an unstable spring-load- 
ing position, and in this unstable spring-loading 
position said dragging pin (305) is free from 

55 the loading lever (8). 

8. A device according to claim 7. characterized in 
that the time-delaying device (R) consists of a 
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brake (10) which is operatively connected 
through a unidirectional coupling to the free 
end of the loading lever (8) so that said loading 
lever (8) is disconnected from the brake (10) 
during its angular displacement from the stable 
rest position to the unstable spring-loading po- 
sition, whereas it is connected thereto during 
its angular return displacement in the opposite 
direction. 

9. A device according to the claim 8, character- 
ized in that the loading lever (8) is of toothed 
configuration at its free end and meshes with a 
pinion (13) provided with a disc (113) having 
secured thereon a small coupling spring (213) 
coKjperating with the ratchet teeth of a crown 
(112) formed on a gearwheel (12) co-axiai with 
the pinion (13) and operatively connected to 
the brake (10). 

10. A device according to claim 9. characterized in 
that the brake (10) is of any tipe, particularly of 
magnetic type. 

11. A device according to one or more of the 
preceding claims 7 to 10. characterized in that 
the loading lever (8) is provided with a small 
release lever (15) cooperating with the tocking 
means (19) for the pusher (16). so that during 
its braked angular retum movement to its sta- 
ble rest position, the associated release lever 

(15) releases the pusher (16) from the locking 
means (19). 

12. A device according to claim 11. characterized 
in that the kx^king means (19) for the pusher 

(16) comprises a pawl which is pivotable about 
an axis which is transverse to the direction of 
movement of the pusher (16) and which, in the 
retracted position of the pusher (16), snaps 
engagingly into an associated stot (118) in said 
pusher (16) with a detent dog (119) thereof and 
thanks to the action of a spring (21). 

13. A devif.^e accorcling to claim 12, characterized 
in that the release lever (15) for the pusher 
(16) is provided with a release tooth (315) co- 
operating with the pawl (19) so as to dis- 
engage the dog (119) from the slot (116) in the 
pusher (16) on completton of the angular retum 
movement of the k)ading lever (8) to its stable 
rest position. 

14. A device according to one or more of the 

preceding claims 11 to 13. characterized in 
that the release lever (15) is of T-shape and Is 
fulcrumed on the k>ading lever (8) at the cen- 
tral region of the transverse arms of the T, 



while the release tooth (315) Is provided at the 
end of the stem of the T. and at the ends of 
the transverse arms of the T it has two abut- 
ment projections (115.215) co-operating, re- 

5 spectively, with a rib (17) on the sliding plate 

(5) and a projection (18). preferably a resilient 
tab of the pusher (16) for angulariy displacing 
the lever (15) to a position where the stem of 
the T Is aligned in the direction of movement 

10 of the pusher (16) and for aligning the asso- 
ciated release tooth (315) with the pawl (19) as 
well as for moving said release tooth (315), 
respectively, to an away from the unstable 
k)ading position and stable rest position of the 

75 spring-loading lever (8). 

15. A device according to one or more of the 
preceding claims, characterized in that each 
impact occurring during the braked retum 
20 movement of the spring-loading lever (8) to its 
stable rest position causes a new displacement 
of the loading lever (8) to its unstable position 
wherein it loads the spring (9). 

25 16. A device according to one or more of the 
preceding claims, characterized in that the de- 
lay time for activating the pusher (16) cor- 
responds to the time required by the loading 
lever (8) to move back from its unstable posi- 

30 tion wherein it loads the spring (9) to its stable 
rest position, the brake being regulated prefer- 
ably so as to obtain periods of delay between 
6 and 10 seconds. 

35 17. A device according to one or more of the 
preceding claims, characterized in that it is 
provided with means for untocking the locking 
buckle (1) of the belt from said device. 

40 
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